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PREFACE 


« 


Thi» document conteini the SEPAC Softwere Contieuretion 
Control Plen end Procedure*. 

Thi* work ues i»erformed for MersheH Spec© FHvht Center''* 
Dete Sv*tem* Ueboretorv* Softwere Eneineerin* Divi*ion under 
NASA Contrect NASS-33806. 

Que*tion* concernin* thi* document should be directed to 
Intermetric*. Inc.. Hunt*vi11e Office. 


INTERMETRICS. INC. 

3322 South Nemoriel Perkuiev 
Holidev Office Center. Suite 72 
Huntsville. Alebeme 35801 
(205) 883-6860 
J.R. Bounds. Office Meneecr 
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1.0 INTRODUCTION 

1.1 SCOPE 

This documsnt cont«ins the SEPAC Soirtuiar* Conf ivur«tion 
Control Pl«n and Procoduros. Tho Plans and Procaduras ara basad 
on tho MSFC Softuara Manaaamant and Daval opmant Ra^uiramants - 
Book 2t Softuiara Contiauration Control (MA-001-006-2HV . 

Tha obJactiva of tha softuiara conf ivuration control is to 
astablish tha rrocass for maintainin* configuration control of 
tha SEPAC softuiara baainnin* uiith tha basal inina of SEPAC Fliaht 
Softuiara Varsion 1 and ancosiaasas tha intaaration and 
varification tasts throuah Saacalab Laval IV Intaaration. 

Tha alans and arocaduras as saacifiad in tha follouiina 
sactions ara dasianad to arovida a simalifiad but comalata 
conf iauration control arocass. Tha intant' is to raauira a 
minimum amount of aaaaruiork but arovida total tracaabilitv of 
SEPAC softuiara. 
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1.2 APPLICABLE DOCUMENTS 


Th* followin* document* r*f«r*nc*d bv thif document! 

SEPAC SOFTWARE REQUIREMENTS SPECIFICATIONS. SE-015, 
R*vi>ion 1. M«y 1978 

SEPAC FLIGHT SOFTWARE APPLICATIONS SOFTWARE DESIGN 
SPECIFICATIONS. SAI-60-573-HU. R«vi»ion 2. 5 F«bru*rv 
1980 

SEPAC SOFTWARE DETAILED DESIGN. ACI Workin* Document. 
Otc«inb*r 1980 

MSFC SOFTWARE MANAGEMENT AND DEVELOPMENT. Preliminary. 
MA-001-006-2H. 1 February 1979 
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2.0 SEPAC SOFTWARE CONFIGURATION CONTROL 


2. 1 SOFTWARE CHANGE CONTROL AUTHORITY 

Conf i*ur*tion control of SEPAC toftw«ro win bo tho 
rotronf ibil ity of tho SEPAC toon with Intorinotricot Incr 
nrovidino conf iourotion monooomont function* in tunnort to tho 
Softworo Enoinoorin* Diviiion* Doto Svstom* Loborotorv of tho 
Horsholl Snoco Flioht Contor. 

Tho mothod for i.^ootin* tho obJoctivo* of softworo 
conf iourotion control is tho ostobi ishmont of tho SEPAC Softworo 
Control ond Roviow Boord <SEPAC/SCRB> . 

Tho SEPAC/SCRB is orvonizod ond chortorod occordins to tho 
vuidolinos outlinod in Book 2t Softworo Conf i'surotion Control 
Documont of tho HSFC Softworo MonosomonT ond' Dovolormont 
Document <MA-00l-006-2H> . 

Tho obJoctivos of tho SEPAC/SCRB oroi 

1. To rrovido HSFC monosomont with visibility of tho 
SEPAC softworo dovolormont ond tosc rrocoss. 

2. To rrovido on offoctivo* officiont* vmd undorstood 
mothod for incorrorotion of chonsos into bosoHnod 
documonts. 

3. To insuro offoctivo softworo tostin*. 

4. To rrovido o control point for distributino SEPAC 
tochnicol informotion. 

Tho rosponsibil itios ond orvonizotion of tho SEPAC/SCRB oro 
dofinod in tho followins soctions. 



HlTEHmETRICS 


SEPAC S/W CONFIGURATION CONTROL PLAN/ PROCEDURES 


P«s« 4 


2.2 SEPAC/SCRB RESPONSIBILITIES 

Th* SEPAC/SCRB i» r*tpontib1« for th# followin* functioni* 

1. llAint«in SEPAC Softuior* Basolino Documontation 

2. Maintain a SEPAC Technical Library (Arrandix A 
1ift> SEPAC ralatad documantation) 

3. Raviaitf and arrrova SEPAC Software Varification 

Ta»t Plan 

4. Raviaw a«d aprrova SEPAC Softuiara Varificaftion 

Ta»t Procadurat 

5. Raviaw and disposition SEPAC Softwara Enainaarina 

Chanaa Ranuasts 

6. Raviaw and disposition SEPAC Softwara Troubla 
Raports 

7. Raviaw and disposition SEPAC Softwara Tast 

Daviations 

8. Raviaw and disposition SEPAC Softwara Enainaarina 
Chanaa Proposals 

9. Establish aaandas and conduct SEPAC Softwara 

Raadinass Raviaws 
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2.3 SEPAC/SCRB HENBERSHIP 


Th* or«ftnization and mambarthip aifivmantt for tha 
SEPAC/SCRB arai 


HEUBEBS 

J.UATKINS(B.Robartf ) 
R.BOUNDS(M.Nomack) 

R. STEVENS (C. Hi ntza) 
B. BAKER 
B. GIBSON 


BESeONSlBILIZ^ 

CHAIRHAN 

SECRETARY 


OBGaNIZAIION 

MSFC/ES52 

INTERMETRICS 

MSFC/EF35 

MSFC/EEOl 

SWRI 


Mambarahip on tha SEPAC/SCRB ii datarminad bv aach . 
rapraaantativa orvanization with tha orvanization providina ona 
mambar. Tha mambart Hstad abova ara tha primarv and 
altarnativa mambara aa currantly idantifiad. Tha rapraaantativa 
or*aniz4rVtion mav daaisnata anv paraon to rapraaant that 
oraanization at tha SCRB maatinaa or to parform tha SCRB 
functiona aaaianad to that oraanization. 

Tha SEPAC/SCRB ifiaatinaa ara to ba opan with anv NASA? ISASt 
or SEPAC contractor paraonnal walcoma to attand. 

Intarmatrica will provida SEPAC/SCRB ^acratarv functiona. 
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2.4 SEPrtC/SCRB MEETINGS 

The SEPAC/SCRB to bo »chodMlod noodod for 
rrocostin* conf iourotion control informotion ond roviouino SEPAC 
Softworo »totu9. 

Tho SEPAC/SCRB Choirmon i»in choir tho SCRB inootinof. . 

For ooch mootino tho SEPAC/SCRB Socrotorv wiU rrororo on 
ooondo dofinino tho itomt thot oro to bo covorod for thot 
mootinou 

Tho SEPAC/SCRB Socrotory niin record ifiinuto* of tho SEPAC/ 
SCRB Mootinot ond will distributo tho»o minuto* to tho mombort 
o» soon os rossiblo oftor tho mootino. If onv oction itomt oro 
ossionod bv tho SCRB? tho Socrotorv will distributo minutos to 
thoso rorsons ossionod to rorform tho oction itom. 
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3.0 SEPAC BASELINES 

Formal conf ipur«tion control bopins tfith th* b«fo1inin* of 
kov documonti and toftwaro nroprainf. Tht followina documonti 
and aoftwar* provram* ar« batolin* itoma for SEPAC. 






BASELINE ITEN BASELINE DATE 

DOCUUENXS 

SEPAC SOFTWARE REQUIREHENTS JUNE 1978 

SPECIFICATIONS. SE-015. Rovitlon 1. 

31 May 1978 

SEPAC FLIGHT SOFTWARE APPLICATIONS + MARCH 1980 

SOFTWARE DESIGN SPECIFICATIONS. 

SAI-80-573-HU 

Rovision 2 . 5 Fabruarv 1980 

SEPAC SOFTWARE DETAILED DESIGN. » SEPTEMBER 1981 

Docombar 1980» />CI Working Documant 

SEPAC SOFTWARE VERIFICATION TEST PLAN. * MAY 1981 
IR-633. 15 May 1981 

SEPAC SOFTWARE VERIFICATION TEST. a MAY 1981 

PROCEDURES. IR-635. 15 May 1981 


SOEZWABE EBOGBAMS 

SEPAC FLIGHT SOFTWARE VERSION 1 # JUNE 1981 


*' 

I 


SEPAC FLIGHT SOFTWARE VERSION 2 


a AUGUST 1981 


a Thata itama ara to baaalinad bv tha SEPAC/SCRB. 

Tha currant iaauaa of thaaa documanta ara accaptad by tha 
SEPAC/SCRB aa baaalina documanta. 
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4.0 SEPAC SOFTWARE RESPONSIBILITY 

4.1 SEPAC NSSC'Il SOFTWARE OEVELOPHENT 

Int*riii*trict i» rttponiib)* for intornal 

control of tho SEPAC toftwart durino tho dovol ormont. un^t tcft. 
and aoftwara build rroctai. 

This procavf includtfi 

1. Control of tha raramotor namai unit modula 

nam«* 

2. Control of tha intarfaca* batwaan all aoftuara 
modulaa 

3. Control of unit taatina 

4. Control of tha data basa daaian* atructura. and 

raramatar aaaianmants 

5. Control of tha DEP/IU infarfaca 

6. Control of tha mamorY and timina budvata 

7. Dalivarv of SEPAC aoftiiiara proaram packaaa 

8. Evaluation of aoftwara diacrapancY raporta 

9. Praparation of aoft:«iara chanaa ranuaata 

10. * Aid in praparation of aoftwara chanaa avaluationa 

4.2 SEPAC ECAS SOFTWARE OEVELOPHENT 

Tha Spaca Sciancaa LaboratorY and Data SYatama LaboratorY 
of HSFC ara raaponait^a for manaaina tha intarfaca dafinitiona 
for SEPAC Softwara. Tnia includaai 

1. Control of tha DEP/ECOS intarfaca 

2. Control of tha DEP/ECAS intarfaca 




SEPAC S/W CONFIOURATION CONTROL PLAN/PROCEDURES 


P*«* 9 
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4.3 SEPAC SOFTWARE VERIFICATION 

Inttrm*tricf i» to provido SEPAC Vorificotion Softwaro 
tottin* functioni. Thif potPontibiHty includtti 

Dovolop vorificotion toft procoduro* 

2. Hointoin voriPic«tion toit procodurt* 

3. Porforwi vofif ic^tion tofti 

4. Archivo vorification to»t» ro»u\t* 

9, N«k* verification toet rofuYtt 

6. Analvzo verification taitt 

7. Report eoftwara discrapanciae 

8. Aid in praparation of toftwara chanaa avaluationa 

9. Evaluata poftwara chanaa propotals 
10. Difpoiition of diacrapanciaa 
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5.0 CONFIGURATION CONTROL PROCESS 


5.1 CONFIGURATION CONTROL PROCESS 

Th« i*ur«tion control nrocot* to bo usod by SEPAC if 
dopicttd in Fi*uro 5-1. 

Thoro «ro two mothodi for initi«tin« conf i*ur«tion control 
octionf rolotivo to SEPAC Softwor*. 

1. Now or oxrondod fconot rotontioi foftworo chonooi 
idontifiod oftor botolinino of documontotion or 
comrutor rrooromf. 

2. Doviotionf or foftworo problomf idontifiod durin* 
formol roviowf or vorificotion toftf. 

Tho conf iourotion procoff of shown in Fiouro 5-1 if folf 
oxplonotorv. For o dotoilod dofcription of tho procoff foo 
"Book 21 Softworo Conf iourotion Control" of tho MSFC Softworo 
Monooooont ond Dovolopinont Ronuiromontf foriof. 

Tho foririf thot oro ufod in tho conf iourotion procoff oro 
dofcribcd in tho followino soction. 


BBi 
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CONFIGURATION CONTROL PROCESS 


SZEE EOBN 


COhlElGUL ailON CONIBOL ACIION 


0 SRN 


PREPARE SOFTWARE RELEASE NOTICE FOR 
BASELINE DOCUMENTS OR COMPUTER PROGRAM 


1 IF SOURCE OF ACTION IS 

TEST DISCREPANCY! GO TO STEP 2 
REVIEW DISCREPANCY! GO TO STEP 2 
NEW. MODIFIED SCOPE! GO TO STEP 8 
SOFTWARE PROBLEM! GO TO STEP 26 


2 <T)DR 


PREPARE (TEST) DISCREPANCY REPORT 


3 

4 

5 SCE 

6 
7 


SUBMIT (T)DR TO SCRB 
LOG (T)DR 

PREPARE SOFTWARE CHAN(3E EVALUATION 
LOG SCE 

IF NEW OR MODIFIED CHANGE GO TO STEP 17 


8 ECR 


PREPARE ENGINEERING CHANGE REQUEST 


9 


SUBMIT ECR TO SCRB 


10 


LOO ECR 


11 SCE 


PREPARE SOFTWARE CHANGE EVALUATION 


12 


LOO SCE 


13 


IF CHANGE APPROVED GO TO STEP 17 


14 CCBD 


PREPARE CONFIGURATION CONTROL BOARD 
DIRECTIVE - "CHANGE DISAPPROVED" 


IS 


LOG CCBD 



H 


FIGURE 5-1! 


CONFIGURATION CONTROL PROCESS 
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CONFIGURATION CONTROL PROCESS 
(Continued) 


SIEE 

EOBB 

CONEIGUBfillON CQbllROL ACIION 

16 


ACTION CLOSED 

17 

ECP 

PREPARE ENGINEERING CHANGE PROPOSAL 

18 


SUBHIT ECP TO SCRB 

19 


LOO ECP 

20 


IF CHANGE 

APPROVED 1 GO TO STEP 21 
REJECTEDi GO TO STEP 14 
TO BE V^ESUBHITTEDI GO TO STEP 8 

21 

CCBD 

PREPARE CONFIGURATION CONTROL BOARD 
DIRECTIVE - "CHANGE APPROVED" 

22 


LOO CCBD 

23 


IHPLEHENT SOFTWARE CHANGE 

24 


REVISE DOCUHENTATION 

25 


ACTION CLOSED 

26 

* 

SPR 

PREPARE SOFTWARE PROBLEH REPORT 

27 


SUBMIT SPR TO SCRB 

28 


LOO SPR 

29 


GO TO STEP 5 


FIGURE 5-1* SEPAC CONFIGURATION CONTROL PROCESS 

(Continued) 
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5.2 FORMS 

Fi«ur*f B-i throuvh B-13 identify th« forms th«t «r« used 
by th« conf i*ur«tior< rrocost. A brief description of eech form 
follows. 

1. ENGINEERING CHANGE REQUEST (ECR) • The ECR is to 
be used to initiate requests for software chaness to 
satisfy new or additional requirements. (See Fieure 
B-l). 

2. CONFIGURATION CONTROL BOARD DIRECTIVE (CCBD) - The 
CCBD is to be used to close out a request presented to 
the SEPAC/SCRB whether the closeout is approval or 
disapproval. (See Fieure B-2). 

3. SOFTWARE CHANGE EVALUATION (SCE) - The SCE is to 
be used to describe the evaluation' of the chanee 
impact. This evaluation is presented to the 
SEPAC/SCRB to aid in the approval process for any 
request initiated by an ECR. (See Fieure B-3). 

4. (TEST) DISCREPANCY RECORD (DR/TDR) ~ The (T)DR is 
to be used to record any discrepancies. (See Fieure 
B-4). 

The DR is to be used to record any desien 
implementation errors or deficiencies subsequent to 
document approval or is used to record any desien 
implementation errors or deficiencies recoenized 
durine formal reviews. 

A TDR is to be used any time a problem/anomaly is 
encountered durine testine with the excei^tion of an 
obvious test deviation or human factor which is 
immediately recoenized and corrected without 
disturbine the normal proeress of the test. 

5. SOFTWARE PROBLEM REPORT (SPR) - The SPR is to be 
used to report software problems. (See Fieure B-5). 

6. SOFTWARE RELEASE NOTICE (SRN) ~ The SRN is to be 
used to document a software release. Under “comments" 
the ECR^St and (T)DR''s closed out by the release are 
listed. (See Fieure B~6). 

7. ENGINEERING CHANGE PROPOSAL (ECP) - The ECP is to 
be used to describe software chanee proposals as 
identified in the ECP. (See Fieure B-7). 


8. (TEST) DISCREPANCY RECORD LOO (T/DRL) - The T/DRL 
is to be used to loe all (T)DR/s initiated. (See 
Fieure B-8). 
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9 . ENGINEERING CHANGE REQUEST LOO (ECRU - Th* ECRL 
i> to b* u»*d to 1o« «n ECR^» initimtod. (So* Fi*>ir* 
B-9>. 

10. ENGINEERING CHANGE PROPOSAL LOO (ECPL) - Th* ECPL 
U to b* ut*d to 1o« *11 ECP^» initi*t*d. (S«* Fi*uri> 
B-10). 

11. SOFTWARE PROBLEM REPORT LOO (SPRL) - Th* SPRL i> 
to b* u»*d to 1o* *11 SPR'^t initi*t*d. (S** Fivur* 
B-ll). 


12. SEPAC SCRB CONFIGURATION CONTROL BOARD DIRECTIVE 
LOG (CCBDL) - Th* CCBDL it to b« ut*d to 1o* *11 
CCBD^i initi*t*d. (S** Fivur* B-12). 

13. SEPAC CONFIGURATION CONTROL CROSS REFERENCE - Th* 
SEPAC Conf i*ur*tion Control Croti R*f*r*nc*'it to b* 
u**d to Crofs R*l=*r*nc* *11 ECR''*. ECP''*» <T)DR'‘*» 
SCE^t, CCBD''t. *nd SPR"t. (S** Fi«ur* B-13). 
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5.3 CONFIGURATION STATUS ACCOUNTING 

Th« conf i«ur«tion control «ccountin« function nrovidoo tho 
c«p«bi1itY of c«f*turin*T »torin«« and rotriovin* all data 
rortinont to th* manavamant and oaaration of tha SEPAC softwara. 

Tha status accountina function arovidas tha followin* 
informationt 

1. Currant and accurata SEPAC configuration basal ina 

documants 

- Oriainal ralaasad documant 

- Radlinad documant for aaarovad chanaas 

2. Currant and accurata SEPAC conf iauration basal ina 

comrutar aroarams 

- Sourca 1 istinas 

- Ob-iact aroarams 

- Load aroarams 

3. (Tast) Discraaancv Racord Loa 

4. Enainaarina Chanaa Raauast Loa 

5. Enainaarina Chanaa Proaosal Loa 

6. Softwara Problam Raaort Loa 

7. Conf iauration Control Board Diractiva Loa 

8. Cot ^iauration Control Cross Rafaranca 

9. * SEPAC Tachnical Library 

This information will ba kart bv Intarmatrics and will ba 
aval labia on raauast or will ba arovidad at tha SEPAC/SCRB 
maat inas. 
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6.0 INTERFACE MANAGEMENT 

Th« SEPAC/SCRB uiill coordin«t# «ny Activities th«t ere 
required of the SEPAC teem for interfecin* with other NASA or 
ISAS orvenizetions. 

These activities includei 

* SEPAC Experiinent Computer Application Software <ECAS> 

* SEPAC Experiment Computer Operatine System <ECOS> 

DEP services. 

« LEVEL I/II/III Intevration 

* LEVEL IV Inteeration 

* POCC 

* Payload Crew Trainin* 

* AEPI Interface 
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7.0 UTILIZATION OF CONFIGURATION CONTROL 


7.1 PRIOR TO SEPAC SOFTWARE BASELINE 

Prior to basoHnin* of SEPAC »oftui«r*t Softwart Problom 
Ro»»orti (SPR) mro to b« vonoratod to documont iBEPAC foftuiaro or 
tYstom rroblomt notod durin* unit or into«r«tion to^Hn*. Tho 
Softw«r« Probltm Rtrorti iir* to b* uiritton for thof* problem* 
that affect SEPAC Software Re^uirement»t *uch a»i 

* Incontiftent Software Requirement* 

e Vaeue or unclear Software Requirement* 

# Software Requirement* that cannot be implemented 

Software Problem Report* or Di*crepancy Report* are not to 
be u*ed durin* thi* pha*e to note *oftware de*i«n and 
implementation problem*. 

The SEPAC Loe Book (Green Book) i# to (>e u*ed durine thi* 
pha*e to document ioftware desien and implementation problem* 
and their resolutions. 


7.2 BASELINING SEPAC SOFTWARE 

Delivery of SEPAC *oftware include* delivery of the SEPAC 
software listine and load tape. A Software Release Notice is to 
be prepared to document formal delivery of the software 

packaeae. 


7.3 AFTER SEPAC SOFTWARE BASELINE 

After SEPAC software ha* been baselined. formal 
conf isuration control applies to all software test processes. 
Software Problem Report* and/or Discrepancy Notice* are to be 
prepared for all noted error*. 

For the baseline software packase. a Patch Lo« is to be 
maintained. The Patch Los contains all software patches made to 
the software prosram. All approved patches (temporary or 
permanent) must be entered in the Patch Los. The Patch Los 
identifies the machine lansuase and assembly lansuase patches, 
reason for the patch, cross reference to Software Chanse Notice, 
date, and implementor. 
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APPENDIX A 
SEPAC LIBRARY 
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SEPAC LIBRARY 


SEPAC FLIGHT APPLICATIONS SOFTWARE DESIGN SPECIFICATION 
SAI-80-573-HU 

Revision 2i F#bru«rv 1980 
Sci*nc« AppHcfttiontt Inc. 

NASS-32816 

SEPAC verification TEST PROCEDURE 

SE-1051E 

ISAS 

Drmfti 1 D*c«mb*r 1978 
Pr«Untinarv li 30 Jun« 1979 
Pr*l imintry 2i 12 H«rch 1980 

EOIVS EXPERIMENT PARAMETER /MESSAGE REDUCTION SOFTWARE INTERFACE 

CONTROL DOCUMENT 

Atsuko Comnutin* Int*rn«tion«1 

Pr«l iroinmrv* October 1980 

SEPAC SOFTWARE REQUIREMENT SPECIFICATIONS (SSRS) 

SE-015 
SEPAC/ ISAS 

Revision 1* 31 Mmv 1978 

SEPAC SOFTWARE DETAILED DESIGN (SDD) 

Atsuko Comnutin* International 
Work ins Documents December 1980 

SEPAC INTERFACE UNIT REQUIREMENTS AND CAPABILITIES DOCUMENT 
Southwest Research Institute 
Februart. 1979 

SEPAC SOFTWARE VERIFICATION TEST PLAN 
IR-633-1 

Intermetricst Inc. 

May 15. 1981 

SEPAC SOFTWARE VERIFICATION TEST PROCEDURES 
IR-635 

Intermetricsv Inc. 

May 15. 1981 
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SEPAC LIBRARY 


SPACELAB MISSION 1 FLIGHT SOFTWARE REQUIREMENTS SPECIFICATION 
MDC 08315B 

McDonntll Oouvlus Corporation 
Auoust 1980 

SPACELAB MISSION 1 FLIGHT SOFTWARE DESIGN SPECIFICATIONS 
ECO 8951A 

McDonnoYI Douplos Corporation/IBM 
Soptombor 1980 
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